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Abstract. The aim of our study was to substantiate the diagnostic criteria for the 
syndrome of arterial hypotension (AH) and indications for the appointment of 
hemodynamic support in premature infants with early onset bacterial infections. A 
prospective cohort study was conducted. 2 experimental groups were formed –
premature babies with early onset bacterial infections and AH (n = 58), and control 
group (n = 62), premature babies without AH. Prognostic model, which included 
SILV (stroke index of left ventricle), blood pH and blood glucose, had high 
prognostic characteristics and the largest area under the ROC curve. The following 
diagnostic criteria can be used for the appointment of medical support for 
hemodynamics: the digital value of the level of mean blood pressure, expressed in 
mmHg, is less than the gestational age in weeks, and at least one of the following 
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indicators –pH is less than 7.2, blood glucose level is less than 2.8 mmol/l, SILV is 
less than the normal ranges. 
Key words: premature infants, arterial hypotension, early onset infections, 
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One of the most common manifestations of early bacterial infections in prematurely 
born infants is arterial hypotension (AH). Diagnosis and treatment of AH in 
premature infants is complicated problem, with which the doctors are faced in their 
daily practice. Under the clinical meaning of the term "arterial hypotension," 
according to experts, three different functional levels should be understood: loss of 
autoregulation of blood flow in organs, loss of function and loss of integrity of tissues 
(ischemic threshold). There are many discussion questions – how to determine the 
specific parameters of blood pressure (BP) in premature infants, which cause severe 
pathological changes in this particular group of patients. The following is commonly 
accepted as the definition of AH in premature infants: the level of average BP is 
lower than the value of the child's postconceptual age or 30 mm Hg, as it is believed 
that these numbers are critical for the damage to the brain [1, p. 26.2]. There are 
studies suggesting that there is no link between the level of cerebral blood flow and 
systemic arterial pressure in premature infant [2, p. 1068-1069] and suggest the 
presence of intact cerebral blood flow in such patients with critical numbers of 
systemic arterial pressure [3, p. 221-241]. There are indirect indications that brain 
vessels of premature infants, due to the immaturity of autoregulation of 
cerebrovascular blood flow, respond to childbirth stress in the form of spasm [4, p. 
337-341]. Despite the multitude of questions about the normal level of BP in 
premature babies and the growing knowledge of other methods for determining the 
level of systemic blood flow, measuring BP in the intensive care units is a primary 
and principle method of indirect assessment of the adequacy of cardiac output, blood 
flow and tissue perfusion [5, p. 723-736]. The question arises that in order to 
determinate the need for aggressive medical intervention, it is necessary to evaluate 
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AH in combination with other indicators of the clinical status of the newborn [6, p. 
534-539].  
The aim of our study was to investigate the clinical and infectious-metabolic 
manifestations of AH in premature infants with early onset bacterial infections and to 
substantiate the diagnostic criteria for determining the syndrome of AH and 
indications for the appointment of hemodynamic support in premature infants with 
early onset bacterial infections.  
A prospective cohort study was conducted. 2 experimental groups were formed - the 
main group (n = 58), premature babies with early onset bacterial infections and AH, 
and control group (n = 62); premature babies with early onset bacterial infections 
without AH. Arterial hypotension (AH) was defined as the level of mean arterial 
pressure (MAP) in mmHg, which is less than the gestational age of the child in 
weeks, or less than 30 mm Hg. Early onset infections were diagnosed with the 
appearance of a clinical symptom of a child (tachycardia, tachypnea, desaturation, 
apnea, perfusion abnormalities, convulsions) and laboratory signs of infection (the 
number of leukocytes greater than 20x109, or less than 5x109 and elevated C-reactive 
protein) up to 72 hours of life. Confirmation of early infections also was served by 
determination of positive blood culture: gram-negative or gram-positive microflora. 
For the processing of quantitative values, traditional methods of parametric and 
nonparametric statistics were used. The hypothesis of equality of general averages 
was tested using Student's t-criterion. Determination of the t-criterion has allowed to 
find the probability that the average values of quantitative characteristics, calculated 
for different groups, belong to the same set. If the probability is p <0.05, then these 
samples belong to two different sets, since their average values are significantly 
different.  
Simple and multiple logistic regression analysis (STATA 11.0 application package) 
was used to determine the relationships between individual indicators and construct 
predictive clinical models. 
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An analysis of operational characteristics of diagnostic tests, included: calculation of 
sensitivity, specificity, positive predictive value, negative predictive value, and 
construction of a ROC-curve and calculation of the area under it. 
At the beginning of the study, the rate of hemodynamic disorders in premature babies 
with early onset bacterial infections in the early neonatal period was studied. Thus, it 
was found that the clinical course of early onset bacterial infections in premature 
babies is diverse and is characterized by the involvement of many organs and systems 
of the body, in particular episodes of AH were noted in 41.2 % of children. 
Subsequently, reliable risk factors associated with these conditions and the main 
clinical manifestations, were identified and studied. The analysis of medical and 
demographic indicators, clinical signs, frequency of use of reanimation measures in 
patients of the examined groups did not reveal any association with AH. 
The study of the metabolic profile of premature babies with early onset bacterial 
infections has shown that the average value of glucose content in children of the 
examined groups did not differ significantly (Table 1). However, in the group of 
children with early onset bacterial infections and AH, the proportion of children who 
had a glucose level less than 2.8 mmol/l was significantly higher than in children 
without AH. The level of urea in children with AH was higher than in children 
without hypotension (5.4 ± 0.42 versus 3.7 ± 0.23 mmol/l), but the level of creatinine 
was almost the same, indicating a metabolic component the formation of AH in 
premature children with early onset bacterial infections. 
Table 1  
Indicators characterizing the metabolic status of prematurely born children of 
surveyed groups 






OR 95% CI p 
Blood glucose (mmol/l), 
М±m 
3,6±0,17 3,7±0,15 0,94 (0,69-
1,28) 
0,685 
Glucose < 2,8 mmol/l, n 
(%) 
10 (17,2) 3 (4,8) 4,63 (1,38-
15,6) 
0,013 















As a result of the study of echocardioscopy and doppler analysis, it was found that 
only the stroke index of left ventricle (SILV), which characterized the pumping 
function of the heart, was significantly associated with the development of AH and 
was significantly lower in premature infants with hypotension than in children 
without AH (1.1 ± 0.11 mL / min * m2 and 1.9 ± 0.19 mL/min*m2, respectively, OR 
= 0.3, p = 0.005). At the limit of statistical significance, there were the differences 
between groups of children in the mean values of the overall peripheral vascular 
resistance index, which characterizes the overall peripheral vascular resistance 
(4597.4 ± 421.58 din/s * cm-5 and 5760.7 ± 496.68 din/s * cm-5, respectively, p = 
0.088). Thus, one of the reasons for the development of hypertension in prematurely 
infants may be reduced contractility of the left ventricular myocardium. 
The study of the neurological status of premature infants with early onset bacterial 
infections showed that 3.5 % of children with AH and 3.2% of children without 
hypotension had a coma, 75.9 % and 77.4 % of children had oppression syndrome 
and 6.9 % - 8.1 % of children - convulsive syndrome. However, the IR (index of 
resistance) of the middle cerebral artery in children with AH was significantly lower 
than that of children without AH (0.66 ± 0.02 vs. 0.81 ± 0.04, p = 0.012). The results 
of the research confirm the opinion of other authors about the imperfection of 
cerebral autoregulation in prematurely born children and the absence of specific 
clinical symptoms of its violations. 
Multiple logistic regression analysis was used to invent a clinical prognostic model 
for the development of AH-syndrome and to study its operational characteristics. 
Only the model, which included the left ventricular stroke index, blood pH and blood 





Operational characteristics of the prognostic clinical model of the development 
of arterial hypotension in premature children with early onset bacterial 
infections, which includes pH, stroke index of the left ventricle and glucose level 
less than 2.8 mmol/l 
Characteristics  
Sensitivity 83,33 % 
Specificity 100,00 % 
Positive predictive value 100,00 % 
Negative predictive value 80,00 % 
 
 
Figure 1. ROC-curve of the clinical prognostic model for the development of 
arterial hypotension in premature children with early bacterial infections 
AH in premature babies is a serious undeclared problem due to the lack of a clear 
definition of the concept. Early cardiovascular and circulatory signs of infection and 
especially sepsis in premature babies are very difficult to interpret. With sepsis, 
microcirculatory dysfunction is secondary, appears after unevenness of perfusion of 
organs, arteriovenous bypass and damage to autoregulation [7, p. 151-155]. However, 
regardless of the method for determining low blood pressure, this problem has a 
significant spread - from 20%, according to various researchers [8, p. 15]. Treatment 
of AH in premature babies involves administration of fluid volume, inotropes and 
corticosteroids in refractory cases [9, p. 289-291]. Unwarranted use of aggressive 
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sympathomimetics, can lead to adverse effects of treatment, including intraventricular 
hemorrhages [10], food intolerance, pulmonary hypertension, tachyarrhythmia, etc.  
The results of our research have become the basis for the definition of "syndrome of 
arterial hypotension", which includes the level of mean blood pressure in a child in 
mmHg less than the gestational age in weeks and the presence of one of the following 
criteria – SILV less than the age standard, pH less than 7.2, blood glucose less than 
2.8 mmol/l. The presence of this syndrome in a child can serve as an indication for 
the appointment of medical support for hemodynamics, in contrast to the current 
situation, when it is prescribed only at a reduced blood pressure, which in premature 
infants of 1 day of life may be a variant of the norm and often is not accompanied by 
negative changes in body organs and systems. 
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